Bacteriocins produced by lactic acid bacteria have attracted much recent interest because of their antimicrobial activity against many food spoilage and pathogenic bacteria (7). Because lactic acid bacteria naturally occur in a wide range of food products, including vegetables, meats, and cheeses, the use of bacteriocins produced by lactic acid bacteria could serve as a natural means of food preservation. For example, the bacteriocin nisin, which is produced by strains of Lactococcus lactis subsp. lactis, has gained approval for use in processed cheese products (9).
Only recently have mechanisms by which nisin and other lactococcal bacteriocins inhibit bacteria been proposed. By using liposomes and proteoliposomes, Gao et al. (10) reported that nisin depolarized membranes and dissipated the membrane potential (Ai/) and the pH gradient (ApH) in a voltage-dependent manner. Similarly, van Belkum et al. (18) recently provided evidence that the L. lactis subsp. cremois-produced bacteriocin lactococcin A also increased proton permeability and decreased the A4 in sensitive L. lactis whole cells and membrane vesicles but in a voltage-independent process.
In contrast to these and other reports on the lactococcusproduced bacteriocins, relatively little is known regarding the mode of action of bacteriocins produced by Pediococcus species. Pediococcus-produced bacteriocins have advantages as food preservatives, since many have antimicrobial activity against Listeria monocytogenes and Clostridium botulinum and may inhibit these pathogens in actual food systems (3, 4, 8, 14, 15) .
In this report, we show evidence that a pediococcal bacteriocin, pediocin JD, like nisin and lactococcal bacteriocins, also acts at the cytoplasmic membrane level. This bacteriocin caused the collapse of the proton motive force (Ap) and its individual components, the membrane potential and the pH gradient, and also increased the proton permeability in cells of L. monocytogenes Scott A. * 
RESULTS AND DISCUSSION
The addition of the bacteriocin pediocin JD to resting cells of L. monocytogenes at pH 6.1 led to the virtual collapse of the ApH, A+, and Ap, as shown in Table 1 . Similar results also occurred at pH 5.3 and 5.7, although at the latter pH the A* was decreased somewhat less than at pH 5.3 or 6.1. As expected, no effect on these gradients was observed in the absence of bacteriocin or when the bacteriocin had been inactivated by trypsin treatment, nor was the producer organism affected by the bacteriocin (Table 2) . Although pediococcal bacteriocins reportedly bind to producer as well as other insensitive organisms, the inability of pediocin JD to dissipate the Ap in the producer cells may be due to the lack of specific cytoplasmic receptors, as suggested by Bhunia et al. (5, 6) . Recently, van Belkum et al. (18) reported that high concentrations of bacteriocin dissipated the A4 even in immune cells. The effect of the bacteriocin on the ApH, and on the Aqi to a lesser extent, also appeared to be dose dependent (Fig. 1) .
During the time course of these experiments (usually less than 1 h), there was no decrease in the optical density of the bacteriocin-treated, nongrowing cell suspensions, indicating that cell lysis had not occurred. This finding is consistent with other reports on the action of pediococcal bacteriocins, (12) , it would appear more likely that acts as a general proton uncoupler in L. n resulting in the dissipation of essential proto other ion, gradients. Additionally, the increa ity of whole cells to protons (Fig. 2) 
